
Name (Print) Signature 



3607/#J483Of/ 

PATENT 



EXTRINSIC SIGNAL TO SHUNT AN ACOUSTIC DRIVER 
IN A CELLULAR TELEPHONE, PAGER OR THE LIKE 



Cross-Reference to Related Applications 

This application claims the benefit of U.S. Provisional Application Serial No. 
60/21 1,300, filed on June 13, 2000, which is herein incorporated by reference in its entirety. 

Field of the Invention 

The present invention relates to a circuit and method for extrinsically influencing 
the alert mode of cellular telephones, pagers, personal digital assistants, and the like. The 
invention enables public spaces such as movie theaters, shows, lecture halls and other designated 
spaces to be free of interruption from ringing sounds when such devices are addressed, for 
example, when a call is received at a cellular telephone located within such designated spaces. 

Background of the Invention 

Many people carry cellular telephones, beepers, and other personal electronic 
devices ("PEDs"). When incoming telephone calls or pages are received at these devices, an 
audible alert is sounded (e.g., a ringing or beeping noise emanates) to inform the owner of the 
incoming message. These audible alerts can be disturbing to nearby persons, and, in some 



venues, inappropriate. For example, it is inappropriate for someone to have a ringing telephone 
during a performance in a concert hall. One solution to this burgeoning problem is to give notice 
to persons entering designated areas that such devices are to be turned off; however, with the 
proliferation in number of cellular telephones and pagers that are being brought into any given 
space, there is an increasing need to free individual users of the responsibility of turning off their 
electronic devices or of setting such devices to a quiet alert mode (e.g., vibrator mode). The 
present invention satisfies that need by automatically squelching the ringing or beeping noises of 
any such device while it is within a designated space, regardless of the alert mode setting of a 
particular device. 

Summary of the Invention 

The invention provides in one aspect a method for automatically shunting an 
acoustic driver within an electronic device so that it does not disturb persons nearby when an 
incoming message is first being received. The method comprises the steps of detecting the 
presence of a broadcast squelch signal and automatically shunting the acoustic driver in response 
to the detecting step. The term "shunt" as used herein, includes switching from one device (e.g., 
an acoustic driver) to another (e.g., a vibrator), bypassing the current that would otherwise be 
delivered to the acoustic driver, or open circuiting the acoustic driver so that it cannot form a 
complete circuit and ring or beep. 

The squelch signal can be broadcast so as to define a zone of influence within 
which the acoustic drivers of electronic devices are squelched. As a result, the invention enables 
a proprietor to a greater degree of control over ringing and beeping noises generated by such 




devices when positioned within a designated space. In lieu of an acoustic driver, a vibrator can 
be activated to alert the user of the incoming message while the squelch signal is being detected. 

The invention provides in another aspect a broadcast system that can be used with 
a device which shunts an acoustic driver which otherwise provides a user with an audible alert 
concerning an incoming message. The broadcast system comprises a generator which outputs a 
"squelch" signal having a frequency which, when detected at the device, shunts the acoustic 
driver. The broadcast system also includes an amplifier connected to the generator output, an 
antenna, and a transmitter connected between the antenna and the amplifier. The broadcast 
system defines a zone of influence within which any said device has its respective acoustic 
driver shunted. 

The invention provides in yet another aspect an electronic device which monitors 
through a detector incoming messages to detect the presence of a squelch signal and generate a 
control signal at its output when the squelch signal is detected. The electronic device also 
includes a switch, operatively connected to the output of the detector, to automatically direct the 
alert signal to a predetermined one of the first and second alert devices while the squelch signal is 
still being detected. The electronic device can be a cellular telephone, a pager, a personal digital 
assistant, or other PED. 

The invention in its broadest aspect, therefore, responds to a particular broadcast 
signal by preventing the electronic device from activating any acoustic driver which provides an 
audible alert at a volume level which is sufficient to distract or disturb a person nearby, that is, 
within a few feet of the owner of the electronic device. The user still can be advised of the 
incoming message by connecting a different alert device in response to the broadcast signal. The 
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shunting (or equivalently the suppression in volume) of the audible alert can be for a time period 
which is coextensive with the detection of the broadcast squelch signal, or for a period extending 
a short period after the broadcast signal is no longer present. 

These and other aspects, features and benefits of the present invention can be 
better understood with reference to the accompanying Drawings and Detailed Description of the 
Preferred Embodiment. 

Description of the Figures 

Fig. 1 illustrates a designated space in which one or more cellular telephones, 
pagers, or other PEDs are present; 

Fig. 2 illustrates a process flow for an electronic device showing the device 
response to an extrinsic signal, in accordance with the preferred embodiment; and 

Fig. 3 illustrates a block diagram circuit for implementing the process of Fig. 2. 

Detailed Description of the Preferred Embodiment 

By way of overview and introduction, the present invention enables a new degree 
of control over the ringing and beeping noises that emanate from electronic devices such as 
telephones, pagers, electronic toys and the like, when such devices are brought within a 
designated space. 

Fig. 1 illustrates one such space 100 which can accommodate multiple people and 
numerous electronic devices. The space itself is not material to the present invention; it can be, 
by way of example only, a movie theater, a concert hall, a show, a lecture hall, a hospital, a train, 




a bus, an airplane, or a conference room. The space includes an emitter 1 10 which is connected 
to a generator 1 20. The generator 120 generates a "squelch" signal. The waveform or digital 
signature of the squelch signal can vary in form, but can be a digital signal such as a header 
which distinguishes the squelch signal from other information (voice and data) that is received at 
5 the device, or can be an analog signal, as understood by those of skill in the art, and can be 

generated by any conventional signal generator or device which is configured to produce such a 
waveform or digital signature. Preferably, the squelch signal has a frequency range which is 
compatible with the receiver circuitry of conventional cellular telephones, pagers, and other 
PEDs so that it can be processed/conditioned by the existing circuitry within the electroinic 
lO^fl device and thereafter detected by a circuit, such as the circuit 160 described below. The squelch 
,S signal is preferably emitted at a power level which is set with regard to the size of the space 100 
hj and more preferably has a power level so that the broadcast squelch signal defines a zone of 
2 influence 170 which is generally coincident with the space 100. 

F 1 The variable power level permits emitters to be placed inconspicuously (e.g. up 

1 5p> high on a concert hall or theater ceiling). 

The generator 120 is connected to conventional amplifier and radio transmitter 
stages which condition the signal for transmission through the emitter, all of which can be 
housed together. The emitter is an antenna that directs the squelch signal in a beam pattern 
which covers the zone of influence 170, or any other pattern as desired, and can be of any 
20 conventional design. The antenna can be freely positioned remote from the generator, amplifier, 
and transmitter to accommodate the requirements of any installation project. For purposes of the 
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present disclosure, the beam pattern of the transmitted squelch signal and the zone of influence 
170 are assumed to be coincident with the space 100. 

From time to time, persons may bring into the space 100 a cellular telephone 130, 
pager 140, or other PED 150 such as an electronic toy, each of which can include an acoustic 
driver for converting a "ring signal" into an audible alert. Devices of this type respond to ring 
signals when they are being addressed, for example, upon receiving an incoming call or a page. 
In the case of toys, a "ring signal" refers to the music or sounds that are generated during the play 
of the game. The audible alert can comprise a variety of sounds and even short tunes which are 
produced using an acoustic driver such as a piezoelectric element or a speaker. Many devices of 
this type also include a vibrator which vibrates in response to the ring signal to quietly inform the 
holder of that device that there is an incoming message (e.g., telephone call or page). The 
vibrator does not emit an audible alert because an acoustic driver is not used; rather the vibrator 
buzzes mildly and generally does not attract the attention of persons nearby. When both alert 
modes are provided, the electronic device permits the user to select the preferred alert mode, and 
that mode subsists until the user manually changes the alert mode. Thus, only when the user 
manually selects the vibrator mode does the device holder receive a personal notification of the 
incoming message which does not disturb persons nearby in the space 100. 

In accordance with a preferred embodiment of the invention, a circuit 160 enables 
such devices to respond to an extrinsic signal by automatically setting all devices within the zone 
of influence 170 to the vibrator mode. Consequently, each device within the space will be held 
in the vibrator mode if equipped with the circuit 160 regardless of the alert mode that was 
selected by the user. Accordingly, proprietors can better limit the number of nuisance 



interruptions to others due to telephone ringing, pager beeping, and the like by controlling such 
devices while located within spaces that they designate and establish as a ring-free zone. Over 
time, all cellular telephones, pagers, electronic toys and other PEDs can be equipped with the 
circuit 160. 

In accordance with a preferred embodiment, a method is described with reference 

to Fig. 2. 

When a device which includes the circuit 160 enters the space 100, the circuit 160 
detects the presence of the squelch signal, as tested at step 210. The circuit 160 responds to the 
presence of the squelch signal by automatically maintaining the device in the "vibrator" mode, as 
indicated at step 220. Thus, if the device were a cellular telephone which is set to alert the user 
using the acoustic driver (the "acoustic driver" mode), the effect of the circuit 160 is to 
automatically bypass the user's setting and instead maintain the telephone in the "vibrator" mode 
until the telephone is outside of the zone of influence 170. On the other hand, if no squelch 
signal is detected at step 210, then no action is taken. Thus, the alert mode will remain whatever 
alert mode the user had manually selected and stored in the device, as indicated at step 230, and 
the stored setting that the user has selected will be maintained as the active setting for responding 
to any ringing signal until the squelch signal is detected (see arrow 240). 

As indicated by the arrow 250, the circuit 160 can repeatedly test for the presence 
of the squelch signal and maintain the device in the vibrator mode for so long as it is present. 
Alternatively, the vibrator mode can be set for a prescribed or random amount of time after 
detection of the squelch signal. In this alternative arrangement, the circuit 160 can reset to an 
idle mode in which the squelch signal is again tested (at step 210) automatically or only in 



• # 

response to some action by the user (e.g., the press of a button or powering-on the device to an 
operational state). 

The circuit 160 is described in connection with a conventional cellular telephone 
130 of which it can be an integral part. However, the circuit 160 can be included in any type of 
PED, including but not limited to a pager, personal digital assistant, or electronic toy. 
Accordingly, the following description of a cellular telephone embodiment applies to other PEDs 
as well. 

With reference now to Fig. 3, the cellular telephone 130 includes an antenna 310 
which receives and transmits information such as voice and data signals in a conventional 
manner. Signals from the antenna are passed through conventional circuitry (not shown) and 
ultimately into a central processing unit ("CPU") 320. The cellular telephone 130 further 
includes an acoustic driver 330, a vibrator 340, and a memory 350 which, among other things, 
stores a user-set (or default) alert mode setting 360, as described above. The stored alert mode is 
referenced by an alert mode switch 370 which directs alert signals to either the acoustic driver 
330 or the vibrator 340, depending on the position of the switch 370. The switch is typically 
implemented using transistors or software, though is schematically illustrated in Fig. 3 as a gated 
switch. 

The circuit 160 complements the above described circuitry by providing a squelch 
signal detector 380 which generates a control signal 390. The signal detector 380 monitors the 
signals that arrive at the CPU 320 and detects the presence of the squelch signal. The squelch 
signal can be routed within the cellular telephone along with the voice information or other data 
that has been transmitted to the device, or separately, as a matter of design choice for the circuit 



designer. The detector can comprise a conventional digital signal processor or comparator which 
compares incoming signals to an expected signal pattern. The detector also can comprise a 
processor which extracts or derives an indicium of the presence of the squelch signal, when 
present. 

The control signal 390 is generated when the squelch signal is detected. The 
control signal is used in the preferred embodiment in conjunction with a buffer 400 which can be 
integral with the memory 350. The buffer 400 is preferably populated with the contents of the 
alert mode setting 360 until the cellular telephone is brought within the zone of influence 170. 
Once within the zone of influence, the contents of the buffer 400 are replaced in response to the 
control signal 390 (a write data signal) with a value which signifies the quiet mode of operation. 

The alert mode switch 370 is controlled on the basis of the contents of a buffer 
400, and the buffer 400 contains either the default or user-set alert mode value stored in memory 
360, or the quiet mode value whenever the squelch signal is not being detected. If only two alert 
modes are available, a single bit is all that is necessary for storing the possible alert mode values 
stored in the memory 360 and the buffer 400 (e.g., vibrate mode="0 M and acoustic driver 
mode- '1," or vice versa). 

When an incoming ring signal is received at the antenna 3 1 0 and processed by the 
CPU 320, a gate signal connects through the switch 370 either the acoustic driver 330 or the 
vibrator 340 between positive voltage (Vcc) and ground (GND) and causes that device to ring or 
vibrate, respectively, and thereby alert the user of the incoming message. The switch 370 
responds to incoming ring signals by activating either the acoustic driver or the vibrator, 
depending on the information stored in the buffer 400. The user's preferred alert mode setting 



360 will govern how the alert signals are to be directed through the switch 370 (whether to the 
acoustic driver 330 or the vibrator 340) in the absence of the extrinsic squelch signal. 

This arrangement is understood by those of skill in the art as a connectionless 
protocol. The emitter emits squelch signals in a broadcast manner and any devices within its 
zone of influence 1 70 are commanded free of any communication back from the devices under 
control. This is inherent in a broadcast system of the type described herein. 

The buffer 400 can be updated periodically (e.g., twice a minute) using a timer, or 
dynamically updated in response changes in the presence or absence of the squelch signal. For 
example, the buffer can be updated when the squelch signal is detected (between steps 210 and 
220) and when the squelch signal is not detected (between steps 210 and 230). 

The circuit 160 can be a hardwired circuit, etched into an integrated circuit, or 
executed as a program by the CPU 320 of the device 130, 140 or 150. 

While the present invention has been described with respect to a particularly 
preferred embodiment, the invention is susceptible to implementation in other ways which are 
within the spirit of the invention which is defined in terms of the recitations of the appended 
claims and equivalents thereof. 
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